DISCI.AIMER
This document was prepared Ls an account of work sponsored by sn agency of the Instrumentation has been developed to perform uv-vis-nir absorbance measurements remotely and at elevated temperatures and pressures. Fiber-optic spectroscopy permits the interrogation of radioactive species within a glovebox enclosure at temperatures ranging from ambient to >100°C. Spectral shifts as a function of metal-ligand coordination are used to compute thermodynamic free energies of reaction by matrix regression analysis. Pr3. serves as a convenient analog for trivalent actinides without attendant radioactivity hazards, and recent results obtained from 20°-95°C with the Pr-acetate complexation system are presented. Preliminary experimentation on Am(Iii) hydrolysis is also described.
INTRODUCTION
The present strategy for the underground burial of high.level nuclear wastes in a geologic repository depends upon safeguards against radionuclide migration into the biosphere for up to 10,000 years after site closure. Similarly, the total acetate concentration, L t, is expressed by
• where 13ol 1 is the protonation constant of acetic acid and nL is the average ligand (3) gives best values of ali of the extinction coefficients at a chosen X. A calculated total absorbance, A t.c_c,is then compared with the measured value to compute an unweighted sum-of-squares. The full comparison is actually a double summation over ali solutions, x, and over ali incorporated wavelengths, X:
This computation is then repeated with new values of 13_ until U2 is minimized and the convergence criterion is satisfied.
Only the metal stability constants were permitted variation in these analyses.
Acid constants were fixed at values determined by interpolation of high-temperature potentiometric data measured by MESMER et al. 
RESULTS AND DISCUSSION
In the Pr-ac experiments, at any given temperature the absorption spectra displayed increasing redshift with increasing L/M. This behaviour has been 7, 14 previously observed in other studies with Pr at room temperature. For the Am(III)-OH series, increasing hydrolysis was manifest as decreasing absorbance in the 503-nm peak.
Experimental results for the first two Pr-ac stability constants are presented in The Am(lll)-hydrolysis investigation was hindered by a lack of p[H] control.
The p[H] stability of several of the analytic solutions was but marginally acceptable, and the results of this study can only be considered preliminary or semi-quantitative at best. Nevertheless, the SQUAD result for the first hydrolysis constant at 22°C was log K1.10= -7.5 __. 0.6. The expected value computed from NEA-selected data and Specific-Ion Interaction Theory is -7.12 at l = 0.5 M. TM These experiments will be repeated with suitably-buffered Am(Iii) solutions in the near future.
